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The Joint Project for
Hydrogen Mobility in North Frisia

A practical use of renewable energy for emissions-free mobility.

eFarm - Green Hydrogen Society in Wind Regions.
André Steinau, GP JOULE GmbH
Berlin, 25t of September 2019
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GPJOULE

TRUST YOUR ENERGY.

Unique all-round.

GP JOULE is the universal, innovative, authentic and successful partner in
the renewable energy sector.

GP JOULE's goal is to ensure that 100% of the energy consumed around our planet
in the future is produced from renewable sources.




To the point.
Facts about GP JOULE.

© Foundedin 2009
© Employees: 240

© Installed generation capacity since 2003:
600+ MW

©° Divisions:
Projects, Think, IPP, Service, Connect

© Germany:
headquarters and 4 offices

© North America:
2 offices

GPJOULE

TRUST YOUR ENERGY.

REUSSENKOEGE — Yo}

HEADQUARTERS — LUEBECK

Hydrogen

BERLIN
Connect +
Public
Affairs

BUTTENWIESEN

Energy concepts +
R&D

GEISLINGEN
AN DER STEIGE
power plant
construction

TORONTO
HEADQUARTERS
LOS GATOS

Project
development



GPJOULE

TRUST YOUR ENERGY.

To the point l.
Facts about H-TEC SYSTEMS.

$30/10
°© Foundedin 1997

© Acquired by GP JOULE: 2010
© Employees: 25

© Business Divisions
Stack manufacturing
Elektrolysis systems

© 0.14-4,500 kg/d H,-production . '
© Load range: 0,26 kW-10,000 kW !

Compact Design

H-TEC Series-ME: ME 100/350

High power density
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Hydrogen -
the golden key.



GPJOULE

TRUST YOUR ENERGY.

Crucial Challenges.

CREATING
CLIMATE ~REGIONAL"
GOALS VALUE THROUGH
RENEWABLES

ENERGY-GRID

ACCEPTANCE

DECARBONIZATION OF RENEWABLES



Green Hydrogen Valley.

NordLink

1,4 GW -
Offshore
1,2 GW

Nuclear power plant Brunsbuettel 0,8 GW

GPJOULE

Curtailments in GWh

1092
308 262 239

TRUST YOUR ENERGY.

3258

2934 2706

2011 2012 2013 2014 2015 2016 2017

West Coast SH - Wind Onshore 2018 *

* Ministerium fiir Energiewende SH

Region In Under applied
operatio  construction
n

Husum 1,8 GW 0,4 GW 0,8 GW
Heide 0,9 GW 0,1GW 0,1GW
Stiderdonn 0,8 GW 0,1GW 0,1GW

Total 3.5GW 0,6 GW 1,0GW

total

3,0GW
1,16GW
1,0GW

5,1GW



GPJOULE

TRUST YOUR ENERGY.

A refinement of renewable energy.

Best opportunities for the future.

The missing link in the chain: electrolysis technology bridges the gap between
oversupply of power and growing demand for hydrogen.




GPJOULE

TRUST YOUR ENERGY.

Targets and Ideas.

© Popular acceptance will be increased by using locally generated electricity and
additional markets and value will be created.

© Electrolysis will convert electrical energy into GREEN HYDROGEN and make it
useful for industry, heating and mobility.

© The emission-free value to the region will be made highly visible in the form of clean
public transport.

© Joint experience for production, logistics and distribution of GREEN HYDROGEN
will be gained by joint partners,



GPJOULE

TRUST YOUR ENERGY.

SH & ¥

The eFarm-concept as Joint Project.

Der echte Morden

Connecting production and consumption for public transport.

Bus network

H, transportation
network

©  GENERATING GREEN HYDROGEN at wind farms with Gl reteting
5 x 225 kW electrolysis systems, H-TEC SYSTEMS

u electrolyser systems
% H, transportation

o0—0" Fuel cell bus

© TRANSPORTING GREEN HYDROGEN
with swap bodys at 30 Mpa,

°© PROCESSING GREEN HYDROGEN
at 2 HRS at 35/70 Mpa each and

© USING/CONSUMING GREEN HYDROGEN ,
with own 2 local public transportation fuel cell buses. o



Joint local partnership.

Organisation of the cooperation..

Joint project shareholders
engage in self investment

Manufacturers/ H

GP JOULE Windfarm = ratorsof filling station
operators H
, technology operators
Public H, Others
transport tank truck ~Heatusors Citizens

operators operators - H,marketers

GPJOULE

TRUST YOUR ENERGY.



GPJOULE

TRUST YOUR ENERGY.

Creating the local value chain.

B

=
Hig

.

Hydrogen swap body concept (Kessels, 2019) Fuel cell bus (Solaris, 2018).
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TRUST YOUR ENERGY.

Upcoming value chain drivers.

FAUN garbage truck Mercedes FC truck Nikola Tre
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TRUST YOUR ENERGY.

Green Hydrogen market.

Average daily sales.

700 kg/d
600 kg/d
500 kg/d I
400 kg/d

300 kg/d

200 kg/d ]
100 kg/d {_w

0 kg/d (_W

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030




GPJOULE

TRUST YOUR ENERGY.

Gefdrdert durch: Koardiniert durch:

Bundesministerium J\IUW
fur Verkehr und
dlglta[e Infrastruktur

vt = NOW-GMBH.DE
rojekttrager

th ntrum Jilich

Update.

Status quo, timeline.

© Two subsidy notices of NIP2-programme of BMVI (National ministry of transportation and
digital infrastructure) received by end of 2018.

- National Funding of 7.979.759,00 € secured.
(project volume is €16m).

© Biggest project for green hydrogen mobility nationwide.

© Projectinrealization phase.

© Commissioning planned by beginning Q2/2020.



GPJOULE

TRUST YOUR ENERGY.

Outlook.

The joint project bridges different sectors to demonstrate a new path to value for
renewable energy via power-to-gas.

It adds value to the region by showing how renewable energy resources can be
refined into a portable energy carrier: hydrogen.

The focus of this project is to drive acceptance of renewable energy
infrastructures.

© And best of all, it can be scaled up and introduced to other regions.
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GPJOULE

TRUST YOUR ENERGY.

Thank you for your attention!

Gefdrdert durch:

% Bundesministerium
ik fiir Verkehr und

digitale Infrastruktur

Pr 0|ekﬁ réger JuI ch
Forschungszentrum Jilich

Koardiniert durch:

JNOW

= NOW-GMBH.DE

GP JOULE GmbH
Cecilienkoog 16
25821 ReuBBenkoge
T+ 49 4671 6074-0
F+49 4671 6074-199
info@gp-joule.de
www.gp-joule.de
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